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The investigation of the effects of Dimension’s and Mold’s Temperature on
Bistability of PVC/Glass Fiber composites
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ARTICLE INFORMATION ABSTRACT

In this research, in order to study effects of fabrication method the square-shaped bistable composites
laminates with asymmetric layers were prepared and investigated. Different kinds of bistable composite
laminates were fabricated by thermoplastic PVC and glass fibers and the effects of composites laminate
dimensions and mold temperature were investigated. The maximum height of the bistable composite
laminate is selected as the output of experiments. The results derived from ANOVA analysis showed
that the dimensions of the laminates have the highest effects on bistability height and the effects of mold
temperature are very low. It was also determined that with the larger dimensions of composite laminates
and lower mold's temperature, the heights of bistability were higher. Also, these bistable composite
laminates were simulated in ABAQUS and the simulation results were compared with the experimental
results. The results indicated that simulation method anticipated the higher bistability height rather than
the experimental results and the difference between these results is less than 10% in all specimens.
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Table.2 Properties of PVC/Glass Fiber composites
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Fig.3 Schematic of measuring methods
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Fig.6 Effects of composite Dimension on out of plane displacement at
190°C Mold Temperature
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Fig.7 Effects of composite Dimension on out of plane displacement at
200°C Mold Temperature

200°C B slos ;o (s labgo glas )| 2STas (59, Cujguals slal ),..L 7 s
(aied S w550 oogmmls

165

Fig.5 Bistable composite made of PVVC/glass fiber at different
temperatures
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Fig.11 Effects of Mold's Temperature on Out of plane displacement at
25x25 Dimension (PVC/GF)
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Fig.12 Simulation of the bistable composites 1)Steady state around the
longitudinal axis 2) Steady state around the transverse axis
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Fig.13 Compare the simulation and experimental results of Effect of
Dimension factors at 190C Mold’s Temperature
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Fig.8 Effects of composite Dimension on out of plane displacement at
210°C Mold Temperature
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Fig.9 Effects of Mold Temperature on Out of plane displacement at
15x15 Dimension (PVC/GF)
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Fig.10 Effects of Mold's Temperature on Out of plane displacement at
20x20 Dimension (PVC/GF)
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